Use of capillary electrophoresis for the characterization of human serum albumin heterogeneity.
Human serum albumin (HSA) is used in large amounts as an excipient in many biopharmaceutical formulation to prevent loss of the active ingredient through adsorption and/or degradation. Traditionally, iso-electric focusing has been used to demonstrate charge heterogeneity in HSA preparations. In an effort to develop new methods for the analysis of formulation components, a capillary zone electrophoresis method was developed for the analysis of HSA. Under initial separation conditions using untreated silica capillaries and 20 mM sodium phosphate, pH 6.0 as electrophoretic buffer, HSA migrated as a single peak. Addition of 1,4-diaminobutane allowed separation of several components which could be further resolved by varying the buffer pH. Optimal separation conditions were attained at 5 mM 1,4-diaminobutane and pH 8.5. The reproducibility of the separation conditions was verified by using capillaries from a different manufacturer. A comparative analysis of HSA preparations from different manufacturers provided evidence that the method may be used to qualitatively differentiate individual preparations. The analysis of rhEPO formulations, composed largely of HSA, showed levels of heterogeneity comparable to that of HSA preparations. Electrospray ionisation mass spectrometry (ESA-MS) was used as an independent method to confirm the heterogeneous nature of HSA.